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Risk reduction is the expected effect of safety instrumented functions
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During the SIS design and engineering SIL classified devices are precisely selected, purchased 

and installed. All of them are new, reliable and perfectly functioning.

SIS application program are tested during FAT SAT. A plant was commissioned and started up 

and works really great. This part of the lifecycle could cover over 20 years of operation as opposed 

to typically 18 months of CAPEX project delivery.

How long will the equipment as commissioned last without correct O&M? One month, one year, 

ten years? We do not know. 

During the lifetime of the business, how many mergers & acquisitions will have impact on O&M?

So what shall be done to maintain a reliable SIS?

The responsible organisation could be the asset owner’s engineering team or they devolve

responsibility to a specialist EPC contractor (e.g. wood group, Aker, Petrofac, etc.) or a vendor 

service group., e.g. ABB service group. 
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To note: the operation and maintenance processes failed and the existing safety protection was 

not sufficient to prevent the fuel spill
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No awareness of the importance of safety functions and the need to keep them available. Found 

as a case of lack / failure in safety management 
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Can you see this stool?

Our plant reliability depends on:

PROPER OPERATION

SIS is operated within its specified limits for a specified operating time interval.

PROPER MAINTENANCE

The recurring work to keep a SIS in its original state.

PROPER MANAGEMENT

Which coordinates the efforts of people to achieve safety. It is planning, organizing, competent 

staffing, leading and controlling.
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PFD is used to measure risk reduction capabilities of safety functions
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Many incident investigations point out that a company had found and repeatedly corrected failures 

prior to an incident — but didn’t prevent the failure from re-occurring by determining and 

addressing the root cause. 

The proof test only validates maintenance integrity, which depends upon inspection and preventive 

maintenance.

You should perform periodic inspections to identify and correct incipient issues and degraded 

conditions; this often is called proactive or condition-based maintenance. 
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It is not practicable to test all diagnostics during operations and maintenance but some tests on diagnostics are practicable such as 
checking that out of range is detected and annunciated.  If high levels of diagnostics (>95%) are claimed when calculating the PFDavg and 
the diagnostics are not tested during proof testing then the calculated value could be misleading.  If the diagnostics are not tested at proof 
test then the probability of the diagnostics being in a failed state will increase with time.

Unfortunately in most cases, you can’t know whether the vendor diagnostics are even working because there’re no means to test them. 
Verification and validation of vendor diagnostic claims and associated data is currently a topic under discussion at the IEC 61511 and ISA-
TR84.00.03 working group meetings. 

IEC 61511 does not provide much on application software maintenance however encourage to refer to ISA- TR84.00.09 standard .

End to End Proof testing of a SIF can comprise input subsystem and output subsystem separate testing implemented within the constraints 
of the defined PFD average calculation.

Additional Note on Proof Testing:

• It is recognised that it is sometimes not possible to ‘test’ some components (e.g. one use items such as suppression system’s
powder canister or some inline flow meters). In these cases equivalent measures should be taken for these components to achieve 
the same outcome (e.g. replacement or corroborative measurements).

• Human errors during proof testing may result in dangerous failures being introduced or overlooked, and therefore may also result in 
SIF failures. 

• As the time interval between periodic proof testing is increased, there is a need to improve the effectiveness of preventive 
maintenance.

• Remember that testing can introduce problems (access, systematic errors, spurious trips, etc.)

• System may be unavailable during testing – what special measures are required to maintain safety integrity during testing?

• Exercise the diagnostics – is this included in the test script?
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You can buy a top of the range SIL3 device comply with SIL verification, and still fail earlier than 

predicted due to not taking into account a suitable design and operational constraints of the 

process plant operating conditions as encountered.

Question to the Delegates:

Do your inspections concentrate on all of the above?
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Question to the delegates:

When did you last test your logic solver ?

How do you reconcile extended proof test interval for LSS against the proof test intervals for the 

SIF which is usually of the magnitude of 10 - 15 times. i.e. once every 6-12 months as against 10 

years? This also relates to any expected demands on the SIS where again demand frequency and 

the relation to the MTTR will be much greater than the recommended proof test frequencies of the 

LSS.

16



NOTE For those applications where exercising the final trip element may not be practical, the 

procedure should be written to include:

a) testing the final element during unit shut down

b) testing the SIS by exercising the output(s) as far as practical (for example, output trip relay, shut 

down solenoid, partial valve movement) during on-line testing

c) any limitation of the testing period of the final elements should be taken into account in the 

calculation of the PFDavg of the SIF

Question to the delegates:

When undertaking SIL verification, do we include the failure rates of the valve mechanical systems 

or do we only apply it to the solenoid valve?
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Smart valves can provide additional functionality & diagnostics that can be connected to the SIS 

and / or BPCS to provide additional “real time” performance information in support of management 

analysis requirements. E.g. breakout torque signature.

Even with confidence that the valve has travelled 20% and reset you cannot hypothesise that the 

valve will continue its travel and provide the required functional safety performance. 
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It is not clear on the difference between PST and full stroke coverage factor. Should we revise this 

slide to identify for how PST affects the overall PFDavg calculation and how end users justify 

using PST to increase proof test frequency. Is PST relevant for successful SIS maintenance?

The difficulty with PST is when you receive an alarm what do you do? Do you treat this as a failure 

of the SIF and initiate the necessary corrective action or do you continue to run and all the risk that 

may entail?

How many alarms do you need before you become worried about your plant?
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It is highly likely that equipment used for testing gas detection will require a high degree of 

calibration as they are usually been used for this requirement at least once a month.
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Proof test regimes? – Are we quite clear between a functional test and a proof test?

Does anyone in the room have experience of developing proof testing procedures guidance of 

functional testing as opposed to proof testing?

What are the difficulties faced when trying to test SIF’s on operational plant?

How many deferred tests are registered every month? – how many of these are SIL 2 or 3 i.e. 

deferring most sensitive SIF’s?

Do the plant engineers review plant testing data to establish proof testing is valid and can be 

extended where appropriate?
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What SIF’s are failing? E.g. SIL 3? – Loss of significant protection
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For successful operation and maintenance all persons involved shall have appropriate 

competences (i.e. training, technical knowledge, experience and qualifications) relevant to the 

specific duties that they have to perform.

Many mistakenly seem to think that taking a certification class makes them an instant expert in the 

safety lifecycle. Questions and comments on safety discussion lists posted by certified but 

inexperienced people underscore this fallacy on a weekly basis. Likewise, buying parts with 

certification to a SIL 3 Claim Limit isn’t sufficient to fulfil SIL 3 requirements for a safety function.
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